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Abstract
Background: The aim of this study was to validate a Norwegian version of the Effort-Reward
Imbalance Questionnaire (ERI-Q).
Methods:  One thousand eight-hundred and three employees in a medium-sized Norwegian
municipality replied to the ERI-Q, and health-related variables such as self-reported general health,
psychological distress, musculoskeletal complaints, and work-related burnout were examined.
Results: Sound psychometric properties were found for this Norwegian version of the ERI-Q.
When the two dimensions of ERI and overcommitment were analyzed in four types of employees,
the results showed that employees characterized by a combination of high values on ERI and
overcommitment had more unfavorable health scores than others. Employees with low effort-
reward and overcommitment scores had more favorable health scores. Employees with scores on
the overcommitment and the effort-reward scales that are supposed to have opposite effects on
health (that is, the combination of low overcommitment with a high effort-reward score and vice
versa), had health scores somewhere in between the two other groups.
Conclusion: Satisfactory psychometric properties were found for most of the latent factors in the
ERI-Q. The findings also indicate that it may be fruitful to explore health conditions among
employees with different combinations of effort-reward and overcommitment.
Background
According to the effort-reward imbalance (ERI) model by
Siegrist et al. [1], effort at work is part of a social contract
that is reciprocated by adequate reward. Rewards are dis-
tributed by three transmitter systems: esteem, career
opportunities, and job security. Failed reciprocity between
efforts and rewards may enhance the activation of the
autonomic nervous system and influence the risk of coro-
nary heart disease [2-4]. According to the model, adverse
health effects can also be triggered by an individual's
exhaustive coping style, known as overcommitment.
More specifically, this model consists of three hypotheses
[5]: (1) The ERI hypothesis: The mismatch between high
effort and low reward (no reciprocity) produces adverse
health effects, (2) The overcommitment hypothesis: A high
level of personal commitment (overcommitment)
increases the risk of reduced health (even when the ERI is
absent), and (3) The interaction hypothesis: Relatively
higher risks of reduced health are expected in people who
are characterized by conditions (1) and (2).
High effort and low reward conditions have repeatedly
been shown to be positively associated with the incidence
of coronary events [6-10]. Overcommitment has also
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been shown to be associated with increased risks of cardi-
ovascular disease (CVD) (for a review, see van Vegchel et
al. [11]). Corresponding support has not been found for
the interaction hypothesis regarding CVD risk factors or
CVD symptoms [11].
The ERI model and its hypotheses have also been investi-
gated in terms of self-reported health and well-being (for
a review, see Tsutsumi and Kawakami [12] and van
Vegchel et al. [11]). The ERI has been found to be related
to self-reported health [13-16], poor well-being [17], and
depression [18,19]. Overcommitment has been found to
be associated with musculoskeletal pain [20], depression
[21], psychosomatic complaints [13], and self-reported
health in men [14]. Support for the interaction hypothesis
is inconsistent. For instance, a higher risk for emotional
burnout due to ERI in overcommitted employees was
found in one study [17], but not in another [21].
In a comparison of results from five European studies
(Belgium, France, Germany, Sweden, and the UK), varia-
tions of the components in the ERI model were reviewed
according to types of occupation, education, age, and gen-
der [1]. In three countries, the effort scale measurements
were higher in men than in women, whereas a reverse ten-
dency was found in the UK study. Lower effort was associ-
ated with increased age in two studies with a high
proportion of elderly subjects. Mean effort was signifi-
cantly higher among better-educated groups in four sam-
ples, and a similar nonsignificant tendency was observed
in a smaller German sample. Reward did not differ
according to gender in a consistent way, but there was a
tendency of higher sores among older employees and
especially in men. A positive association of reward with
degree of education was observed in two samples. A clear-
cut gradient was observed with higher reward scores
among higher employment grades. Men and women aged
45–54 generally had the highest overcommitment scores,
and employees with higher education tended to exhibit
higher overcommitment scores.
This study has three aims. Because the effort-reward
model has not been systematically examined in Norway,
the standardized self-administrated questionnaire for
measuring ERI (ERI-Q) [1] was translated into Norwegian
and answered by employees in a Norwegian municipality.
The first aim of this study was to examine the factor struc-
ture of this instrument with confirmatory factor analyses.
Secondly, the differences in mean values of the compo-
nents in the ERI instrument, according to gender, age,
education, and occupation, were examined. Thirdly, to
explore criterion validity, the ERI hypothesis, the over-
commitment hypothesis and the interaction hypothesis
were tested in relation to self-reported health, psycholog-
ical distress, musculoskeletal complaints, and work-
related burnout.
Siegrist does not specify whether the interaction hypothe-
sis refers to additive main effects or to a synergistic effect.
A synergetic understanding of an interaction effect is that
the level of a moderator variable influences the relation-
ship between the independent variables and the depend-
ent variable. In line with such a view, we would expect the
associations between effort-reward imbalance and the
health variables included in this study to be strongest
among employees with high scores on overcommitment.
Most studies have tested for the interaction hypothesis on
a variable level using regression analysis. However,
because we were also interested in employees with scores
on the overcommitment and effort-reward scales that are
supposed to have opposing effects on health (that is, the
combination of low overcommitment with high effort-
reward score and vice versa), we also divided the respond-
ents into four groups according to combinations of high
and low scores on the overcommitment scale and the
effort-reward scale, respectively. This resulted in four
groups of employees: Relaxed employees, Struggling employ-
ees, Exaggerated employees, and Despaired employees.
Relaxed employees are nonovercommitted employees that
receive sufficient reward when effort is taken into consid-
eration. Struggling employees are employees that are not
overcommitted, but experience an imbalance in effort
compared with reward. Exaggerated employees are over-
committed employees working in an environment where
effort is reciprocated with reward. Despaired employees are
overcommitted employees subjected to a working envi-
ronment where their effort in work is not matched by the
reward they receive. We would expect to find despaired
employees to have more unfavorable scores on the health-
related variables compared with others. Further, we
expected to find favorable health scores among relaxed
employees. We were also interested in the groups whose
scores on the overcommitment and the effort-reward
scales are supposed to have opposing effects on health
(that is, struggling employees and exaggerated employ-
ees).
Methods
All employees in a middle-sized municipality in Norway
were invited to participate in a study of their psychosocial
workplace environment. The research design was based
on a web-based questionnaire. Researchers at the
National Institute of Occupational Health received a list
of all the employees in this municipality. In order to gen-
erate identification numbers and "Subject Access Codes" for
the web-based questionnaire, the list contained names,
gender, age, social security number, department worked
in, and the International Standard Classification of Occu-Journal of Occupational Medicine and Toxicology 2008, 3:9 http://www.occup-med.com/content/3/1/9
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pations (ISCO-88). All employees were sent a personal
written invitation to participate in the research project
through the internal mail at their workplace. The invita-
tion consisted of general information regarding the pur-
pose of the study, and their personal access code to the
web-based questionnaire. The data were collected within
a three-week period in the spring of 2007.
Participants
Of the 2712 employees working in the municipality, 1803
participated, giving a response rate of 66.5%. As can be
seen in Table 1, the response rate among younger employ-
ees was lower than in other age groups, the response rate
among employees working in the department of adminis-
tration was higher than in other departments, and
response rate differed across different occupational
groups.
Measurements
Occupation groups
Based on the ISCO-88 codes, four categories of employees
were distinguished: 1) low-skilled blue-collar workers
(ISCO codes 8 and 9), mainly helpers and cleaners in
offices and other establishments; 2) high-skilled blue-col-
lar workers (ISCO codes 6 and 7), including road workers,
construction workers, and landscape gardeners; 3) low-
skilled white-collar workers (ISCO codes 4 and 5), includ-
ing nursing and care assistants, child-care workers, home
helpers, and secretaries; and 4) high-skilled white-collar
workers (ISCO codes 1, 2, and 3), including primary edu-
cation teaching-associated professionals, nurses, social
workers, and production and operations department
managers in education, health, and social security. Partic-
ipation levels, according to these categories, are shown in
Table 1.
Effort-reward imbalance model
The standardized self-administrated questionnaire for
measuring the ERI (ERI-Q) [1] was translated from Eng-
lish into Norwegian by a back-translation process. Five
items measured effort, while reward was measured with
three components: esteem (five questions), job promo-
tion (four questions), and job security (two questions).
All items are shown in Figure 1, and Table 2. Items on the
effort scale were answered in two steps. First, subjects
agreed or disagreed on whether the item content
described a typical experience of their work situation.
Those who agreed that it was typical were asked to evalu-
ate the extent to which these conditions produce strain,
using a four-point rating scale. The final options were: 1 =
"does not apply"; 2 = "does apply, but not strained"; 3 =
"does apply and somewhat strained"; 4 = "does apply and
strained"; and 5 = "does apply and very strained". The 11
items measuring reward were framed similarly, although
the coding was reversed, so that the lower the summary
scores for reward, the higher the subjective ratings of dis-
tress due to low reward.
The ratio of effort (numerator) and reward (denominator)
quantifies the amount of ERI, as the ERI increases with
increasing values of the ratio. The effort-reward ratio was
calculated as follows: effort/reward × correction factor
(factor correcting for the difference in the numbers of
items of the two scales). More details of the psychometric
properties of these scales are provided in the Results sec-
tion.
Table 1: Description of the sample
Invited Participated frequency Participated percent χ2
Total 2712 1803 66.5
Gender Men 560 368 65.7 0.2
Women 2150 1433 66.7
Age -29 152 87 57.2 18.1**
30–39 570 350 61.4
40–49 781 540 69.1
50–59 826 573 69.4
60- 381 251 65.9
Department Health and Social 1184 773 65.3 24.7***
Culture and Leisure 106 68 64.2
Administration 78 69 88.5
School and Kindergarten 1031 688 66.7
Technical 301 193 64.1
Occupation groups Low-skilled blue-collar workers 135 68 50.4 48.7***
High-skilled blue-collar workers 77 43 55.8
Low-skilled white-collar workers 1093 678 62.0
High-skilled white-collar workers 1405 1012 72.0
Note: * p < 0.05, ** p < 0.01, *** p < 0.001Journal of Occupational Medicine and Toxicology 2008, 3:9 http://www.occup-med.com/content/3/1/9
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Overcommitment at work (OC) was measured with the
short form of the Intrinsic Effort Scale [1]. Five items focus
on the "inability to withdraw from work" and one item
focuses on "disproportionate irritability." On a four-point
rating scale (1 = strongly disagree, 2 = disagree, 3 = agree,
4 = strongly agree) the participants answered the related
questions, which are reported in Figure 1. More details of
this scale's psychometric properties are provided in the
Results section.
Factorial structure and goodness of fit measures of the three components of the ERI model Figure 1
Factorial structure and goodness of fit measures of the three components of the ERI model.
Factorial 
structure 
Effort
ERI_1 e1
1
ERI_2 e2
1
ERI_3 e3
1
ERI_4 e4
1
ERI_5 e5
1
1
Esteem
ERI_7 E7
1
1
ERI_8 E8
1
ERI_9 e8
1
ERI_10 E10
0
1
 ERI_15 e15
1
Job
promotion
 ERI_11 e11
1
1
 ERI_14 e14
1
 ERI_16 e16
1
 ERI_17 e17
1
Job
security
 ERI_12 e12 1
1
 ERI_13 e13
1
Reward
1
e101
1
e102
1
e103
1
Overcommitment
OC1 e17
1
1
OC2 e18
1
OC3 e19
OC4 e20
1
OC5 e21
1
OC6 e22
1
1
  1st order CFA  2nd order CFA  1st order CFA 
Cronbach’s α 0.72   0.79 
AGFI 0.99  0.99  0.99 
Standardized 
RMR 
0.04 0.03  0.03 
Loading (λ)
a 0.72; 0.60; 0.46; 0.47; 0.65  Esteem: 0.69; 0.47; 0.62; 0.56; 0.83  0.48; 0.69; 0.60; 0.53; 0.83; 0.63 
    Job promotion: 0.66; 0.53; 0.75; 0.41   
    Job insecurity: 0.53; 0.39   
    Reward: 0.79; 0.85; 0.82   
    
Table 2: All items of the different scales in the Effort-Reward Questionnaire (ERI-Q).
"Effort" scale "Reward" scale "Overcommitment" scale
Time pressure (ERI_1) Component esteem Overwhelmed by pressure (OC1)
Interruptions (ERI_2) Respect from superiors (ERI_7) Think about work (OC2)
Responsibility (ERI_3) Respect from colleagues (ERI_8) Relax and "switch off" work (OC3)
Pressure to work overtime (ERI_4) Adequate support (ERI_9) Sacrifice too much for job (OC4)
Increasing demands (ERI_5) Unfair treatment (ERI_10) Work still on mind (OC5)
Respect and prestige at work (ERI_15) Trouble sleeping at night (OC6)
Component job promotion
Job promotion prospects (ERI_11)
Adequate position (ERI_14)
Adequate work prospects (ERI_16)
Adequate salary/income (ERI_17)
Component job security
Undesirable change (ERI_12)
Job security (ERI_13)Journal of Occupational Medicine and Toxicology 2008, 3:9 http://www.occup-med.com/content/3/1/9
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Self-reported poor health
In order to measure overall individual health, the ques-
tion "How is your health in general?" was asked, with the
following response categories: 1 = excellent, 2 = very good,
3 = good, 4 = rather good, and 5 = poor. This categorical
variable has been shown to be a very good predictor vari-
able of other outcomes, such as subsequent use of medical
care or of mortality (see, e.g., Idler and Benyamini [22]).
In logistic regression analyses, a dichotomized version of
this question was used. The response categories four and
five were combined to indicate poor self-rated health, giv-
ing a total of 10.9% with self-reported poor health.
Musculoskeletal complaints
Musculoskeletal complaints were measured with the
"musculoskeletal pain" scale from the Subjective Health
Complaint Inventory [23]. This scale measures the extent
to which respondents had been affected by pain in the
neck, upper back, lower back, arms, feet, shoulders, or
migraine during the last month. Response categories were:
0 = not at all, 1 = a little, 2 = some, and 3 = serious. A prin-
cipal component analysis with a varimax rotation con-
firmed a one-factor solution of the scale. Cronbach's
alpha was found to be 0.81. In logistic regression analyses,
a dichotomized version of scale was used. Values above
one (24.1% of the respondents) were taken to indicate
musculoskeletal complaints.
Psychological distress
Psychological distress (anxiety and depression symptoms)
during the previous 14 days was assessed with the SCL-5,
a shortened version of the Hopkins Symptom Checklist-
25 [24]. The SCL-5 consists of five questions (feeling fear-
ful, feeling hopeless about the future, nervousness or
shakiness inside, feeling blue, worrying too much about
things), each with four answer options: 1 = not at all, 2 =
a little, 3 = quite a bit, and 4 = extremely. The index was
scored as the mean of the item scores. The SCL-5 index
has, in different studies, been shown to correlate strongly
(r > .90) with the SCL-25 index [24,25], which is a valid
measure of psychological distress [26,27]. In our data, a
principal component analysis with a varimax rotation
confirmed a one-factor solution of the scale. Cronbach's
alpha was 0.84. In logistic regression analyses, a dichot-
omized version of this scale was used. The cut-off point
was set at the value of two [24,25], giving a total of 6.8%
of cases.
Work-related burnout
Burnout was measured with the work-related burnout
scale from the Copenhagen Burnout Inventory [28]. This
scale consists of seven items on exhaustion, attributed to
work in general. The questions are: Is your work emotion-
ally exhausting?, Do you feel burnt out because of your
work?, Does your work frustrate you?, Do you feel worn
out at the end of the working day?, Are you exhausted in
the morning at the thought of another day at work?, Do
you feel that every working hour is tiring for you?, and Do
you have enough energy for family and friends during lei-
sure time? Response categories for the first three questions
were: to a very high degree, to a high degree, somewhat, to
a low degree, and to a very low degree. Response catego-
ries for the last four questions were: always, often, some-
times, seldom, and never/almost never. The score for the
last question was reversed. Scoring was conducted accord-
ing to the procedure outlined in Kristensen et al. [28]: To
a very high degree or always = 100, to a high degree or
often = 75, somewhat or sometimes = 50, to a low degree
or seldom = 25, and to a very low degree or never/almost
never = 0. The total score on the scale is the average of the
scores on the items. A principal component analysis with
a varimax rotation confirmed a one-factor solution of the
scale. Cronbach's alpha was 0.85. In logistic regression
analyses, a dichotomized version of this scale was used.
The cut-off point was set at the value of 50, giving a total
of 13.6% of cases.
Statistics
Psychometric properties of the ERI-Q (internal consist-
ency, factorial structure) were tested by calculating Cron-
bach's alpha and with confirmatory factor analysis,
respectively. Confirmatory factor analyses were estimated
by the unweighted least squares method, which does not
presume multivariate normal distribution.
To test for differences in the mean values of the compo-
nents in the ERI instrument, according to gender, age,
education, and occupation, a series of General Linear
Models univariate analyses of variance were computed.
Gender, age, education, and occupation were entered
simultaneously as independent variables in separate anal-
yses for the different components of the ERI model. Pair-
wise comparisons were tested simultaneously with post-
hoc Sidak tests.
Multivariate logistic regression analyses were performed
to test the ERI hypothesis (that a mismatch between high
effort and low reward is associated with adverse health),
and the overcommitment hypothesis (that a high level of per-
sonal commitment is associated with reduced health).
Effort-reward scores higher than one and the upper tertile
scores of overcommitment were defined as high-risk
scores. In these analyses, gender, age, education, and
occupation were controlled for.
Because logistic regression analysis reduces data informa-
tion quite substantially, linear regression analyses were
also conducted in order to test the ERI hypothesis, the
overcommitment hypothesis and the interaction hypoth-
esis. In order to test the ERI hypothesis and the overcom-Journal of Occupational Medicine and Toxicology 2008, 3:9 http://www.occup-med.com/content/3/1/9
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mitment hypothesis, effort-reward ratio and
overcommitment were entered simultaneously in a series
of regression analyses. The interaction hypothesis was
tested by entering multiplicative terms (effort-reward
ratio*overcommitment) to the models evaluated in the
first step. All independent variables were centered in these
analyses, and they were controlled for gender, age, educa-
tion, and occupation.
To test the hypothesis that relatively higher risks of
reduced health are expected in people who are character-
ized by experiencing failed reciprocity between efforts and
rewards and overcommitment, participants were assigned
to four groups according to their scores on the overcom-
mitment scale and their effort-reward ratio score. These
groups were named relaxed employees (low on overcom-
mitment and low on ERI), struggling employees (low on
overcommitment and high on effort-reward), exaggerated
employees (high on overcommitment and low on effort-
reward), and despaired employees (high on both overcom-
mitment and effort-reward). Scores above the 90th percen-
tile on the overcommitment scale were characterized as
high, and scores higher than one on the effort-reward
ratio scale were typified as high. The GLM univariate pro-
cedure in SPSS was used to test for mean differences in the
health-related variables between these four groups. In
these analyses, gender, age, education, and occupation
were controlled for. Pairwise comparisons were tested
simultaneously with post-hoc Sidak tests, which adjusts
the significance level for multiple comparisons.
Amos 7 was used to compute the confirmatory factor anal-
yses, while all other analyses were conducted with SPSS
version 15.
Ethics and approvals
The data for research purposes was anonymous as all
names and personal ID numbers were omitted. The study
was conducted in accordance with the World Medical
Association Declaration of Helsinki and with permission
from the Data Inspectorate of Norway.
Results
Figure 1 describes the psychometric properties of the
instrument used to measure the effort-reward and over-
commitment factors. All Cronbach's alpha values were
satisfactory (alpha > 0.70) with α 0.72 on the "effort"
scale, α 0.78 on the "reward" scale, and α 0.76 on the
"overcommitment" scale. According to this, item
responses obtained for each scale highly correlate with
each other, indicating high internal consistency.
With respect to the confirmatory factor analyses, the
Adjusted Goodness of Fit Index (AGFI) and the Standard-
ized Root Mean Square Residual (SRMR) were within
respective limits on all three scales (AGFI > 0.90 and
SRMR < 0.05). Finally, all items measuring the respective
constructs of effort, reward, and overcommitment, with
the exception of the item "My job security is poor", loaded
on the scales to a sufficiently high degree (i.e., > 0.40),
thus supporting the notion of unidimensionality of these
scales. Overall, this information indicates a good model
fit according to established standards.
As shown in Table 3, the prevalence of persons having
higher scores on the efforts scale compared with the
reward scale (when adjusted for differences in the number
of items on the scales), that is, the ERI ratio, did not sig-
nificantly differ according to gender, age, education, or
occupation groups. However, some differences were
found on the different components of the ERI model. The
youngest employees were more likely to have low effort
values compared with employees in their fifties. High-
skilled white-collar workers reported higher scores on the
effort dimension than all other occupation groups. High-
skilled white-collar workers had higher levels of overcom-
mitment than low-skilled blue-collar workers and low-
skilled white-collar workers.
As can be seen in Table 4, the effort-reward ratio was asso-
ciated with all the health-related variables in logistic
regression analyses. The strongest associations were found
with work-related burnout (OR: 7.1; 95% CI: 4.4–11.3)
and psychological distress (OR: 4.3; 95% CI: 2.5–7.5).
Weaker associations were found with musculoskeletal
complaints (OR: 2.9; 95% CI: 1.8–4.7) and self-rated
poor health (OR: 1.8; 95% CI: 1.0–3.1).
Overcommitment was also associated with all the health-
related variables. Again, the strongest associations were
found with work-related burnout (OR: 5.4; 95% CI: 3.7–
7.8) and psychological distress (OR: 4.7; 95% CI: 3.0–
7.3), and weaker associations with musculoskeletal com-
plaints (OR: 1.8; 95% CI: 1.3–2.7) and self-rated poor
health (OR: 2.3; 95% CI: 1.5–3.6).
As shown in Table 5, the ERI hypothesis and the overcom-
mitment hypotheses were also supported in the linear
regression analyses. An interaction effect between effort-
reward and overcommitment was only marginally sup-
ported with one percent additional variance explained of
self-reported poor health and work-related burnout,
respectively. That the interaction terms were significant in
these analyses means that the slopes of the regression
lines of the health variables on effort-reward ratio depend
on the level of overcommitment. Simple slopes of self-
reported poor health and work related burnout, respec-
tively on effort-reward ratio at different levels of overcom-
mitment (1 SD below the mean, and 1 SD above the
mean) are shown in Figure 2 and Figure 3. The regressionJournal of Occupational Medicine and Toxicology 2008, 3:9 http://www.occup-med.com/content/3/1/9
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lines in these figures indicate that the dependence of these
health scores on effort-reward ratio changed as a function
of the level of overcommitment. However, the interac-
tions were not in the predicted direction. As indicated in
both Figure 2 and Figure 3, an increase in effort-reward
ratio was associated with a smaller increase in both pre-
dicted self-reported poor health and work related burnout
among employees with high scores on overcommitment
compared to employees with low scores on overcommit-
ment. However, as also indicated in these figures, the
highest disadvantageous health scores were found among
overcommited employees with high scores on effort-
reward ratio.
As shown in Table 6, relaxed employees reported better
mental health, less work-related burnout, and fewer mus-
culoskeletal complaints than all the other groups. They
also reported better general health than strugglers and
exaggerators. Struggling employees reported poorer gen-
eral health, more musculoskeletal complaints, poorer
mental health problems, and more work-related burnout,
compared with relaxed employees. However, they had
better mental health and less work-related burnout than
Table 3: Descriptive statistics of the components in the Effort-reward model. Estimated mean and standard error (SE) of Effort, 
Reward, Overcommitment, and ERI ratio according to gender, age, education, and occupation group.
Effort Reward Over-
commitment
ERI
Estimated 
mean
SE Estimated 
mean
SE Estimated 
mean
SE Estimated 
mean
SE Percent with high 
score (> 1)
χ2
Total 11.7 4.2 47.8 6.5 12.1 3.4 0.6 0.3 5.4 (n = 96)
Gender Men 11.1 0.3 47.5 0.5 11.6 0.2 0.5 0.0 6.6 (n = 24) 1.2
Women 10.8 0.3 48.3 0.4 11.8 0.2 0.5 0.0 5.2 (n = 72)
Age -29 10.2a 0.5 47.9 0.8 11.9 0.4 0.5 0.0 3.6 (n = 3) 3.7
30–39 10.8 0.3 48.0 0.5 11.8 0.3 0.5 0.0 4.1 (n = 14)
40–49 11.3 0.3 47.7 0.4 11.5 0.2 0.5 0.0 5.3 (n = 28)
50–59 11.6a 0.3 47.3 0.4 11.9 0.2 0.6 0.0 6.8 (n = 38)
60- 10.9 0.3 48.5 0.5 11.4 0.3 0.5 0.0 5.3 (n = 13)
Education Comprehensive 
school
10.7 0.4 48.7 0.6 11.5 0.3 0.5 0.0 3.8 (n = 5) 1.0
Secondary/
vocational school
10.5 0.3 47.4 0.4 11.6 0.2 0.5 0.0 5.8 (n = 39)
College degree 11.0 0.3 47.6 0.5 11.9 0.3 0.5 0.0 5.6 (n = 45)
Higher university 
degree
11.7 0.4 47.8 0.7 11.9 0.4 0.6 0.0 4.6 (n = 7)
Occupation 
groups
Low-skilled blue-
collar
10.7a 0.6 48.0 0.9 11.1a 0.5 0.5 0.0 4.8 (n = 3) 2.6
High-skilled blue-
collar
9.9b 0.7 47.9 1.0 11.6 0.5 0.5 0.0 0 (n = 0)
Low-skilled white-
collar
10.9c 0.3 47.3 0.4 11.6b 0.2 0.5 0.0 5.6 (n = 37)
High-skilled white-
collar
12.3abc 0.2 48.4 0.4 12.5ab 0.2 0.6 0.0 5.6 (n = 56)
Note: Values with same letter are significantly different at the 0.05 level.
Table 4: Effort-reward ratio, overcommitment and self reported health. Effort-reward ratio and overcommitment entered 
simultaneously in adjusted logistic regression analyses (adjusted for gender, age, education, and occupation) to predict self-rated poor 
health, musculoskeletal complaints, psychological distress, and work-related burnout
Self-rated poor health Musculoskeletal complaints Psychological distress Work-related burnout
OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Effort-reward ratio
≤ 11 1 1 1
> 1 1.8 1.0–3.1 2.9 1.8–4.7 4.3 2.5–7.5 7.1 4.4–11.3
Overcommitment
Low* 1 1 1 1
High* 2.3 1.5–3.6 1.8 1.3–2.7 4.7 3.0–7.3 5.4 3.7–7.8
* Cut-off point set at the 90th percentile.Journal of Occupational Medicine and Toxicology 2008, 3:9 http://www.occup-med.com/content/3/1/9
Page 8 of 11
(page number not for citation purposes)
the despaired. Exaggerated employees reported poorer
general health, and more musculoskeletal complaints,
mental health problems, and work-related burnout, than
relaxed employees. On the other hand, they had fewer
musculoskeletal complaints, better mental health, and
less work-related burnout than the despaired. Despaired
employees reported more mental problems and work-
related burnout than all the other groups. They also had
more musculoskeletal complaints than the relaxed and
exaggerated, but not the strugglers. However, in spite of
these complaints they did not perceive their health as
worse than the other groups.
Discussion
This is the first study to investigate the psychometric prop-
erties of a Norwegian version of the ERI-Q. Satisfactory
psychometric properties were found for most of the latent
factors in this instrument when used on employees in a
medium-sized Norwegian municipality. However, the
item "My job security is poor" loaded weakly on the
dimension "job security". This might reflect that job secu-
rity is high among the respondents in this study due to
permanent employment and little tradition for dismissal
for economic reasons in the public sector in Norway. Con-
sequently, a latent factor measuring poor job security
among respondents employed in a municipality will not
necessarily be connected to either a perception or expecta-
tion of experiencing undesirable change in the work situ-
ation ("I have experienced or I expect to experience an
undesirable change in my work situation") or a percep-
tion of poor job security. However, such a latent factor
would be more likely to consist of these two items in a pri-
vate sector working population.
In this study, 5.4% of the participants had higher mean
scores on the effort factor than the reward factor, indicat-
ing an ERI. Most typically, employees with lower socioe-
conomic positions report higher ERI at work [29].
However, this was not supported in our study. Both the
ERI ratio and the continuous ERI score were alike, accord-
ing to gender, age, education, and occupational groups.
On the other hand, in line with other studies, we found
high-skilled white-collar workers to have the highest score
on the effort scale [1]. This might indicate that employees
in this group are in positions where they are expected to
achieve on a high level. However, high efforts in this
group might also be confounded by an active life orienta-
tion [30] that predisposes them to both aspire for higher
positions and to make more effort at work. The finding
that this group also had the highest score on the overcom-
mitment factor gives some support to such a notion.
In contrast to other studies [1], we found a tendency
toward higher reported levels of effort with increased age;
the difference between employees in their fifties and
employees in their twenties was significant. This indicates
that perceived strain associated with work increases with
age, and may reflect that employees in their fifties are
expected to perform the same amount of work as their
younger colleagues.
Both the ERI hypothesis and the overcommitment
hypothesis were supported in the multivariate logistic
regression analyses and in the linear regression analyses in
this study. However, these findings need to be replicated
in prospective studies to indicate causal relationships.
With self-reported poor health and work related burnout
as the outcome variables, effort-reward ratio showed a sig-
Table 5: Linear regression models predicting self-reported health measures by effort-reward ratio, overcommitment and the 
interaction between effort-reward ratio and overcommitment (adjusted for gender, age, education, and occupation)
Self-rated poor health Musculoskeletal complaints Psychological distress Work-related burnout
Step β Adj R2 Adj R2 
Change
β Adj R2 Adj R2 
Change
β Adj R2 Adj R2 
Change
β Adj R2 Adj R2 
Change
1 Effort-reward ratio .14* .25* .19* . .45*
Overcommitment .17* .09* .05* .13* .15* .10* .32* .21* .21* .37* .43* .43*
2 Effort-reward ratio* 
Overcommitment
-.09* .10* .01* -.04 .15* .00 .06 .21* .00 -.10* .44* .01*
Note: * p < 0.01
Simple slopes of the interaction for self-reported poor health  on effort-reward ratio at different levels of overcommitment  (one SD below the mean and one SD above the mean) Figure 2
Simple slopes of the interaction for self-reported poor health 
on effort-reward ratio at different levels of overcommitment 
(one SD below the mean and one SD above the mean).
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nificant but weak interaction with overcommitment in
separate linear regression analyses. However, these inter-
active effects accounted for only an additional 1% of the
variance in both health scores. Furthermore, in both cases
moderator analyses showed that effort-reward ratio inter-
acted with overcommitment in the opposite direction
than expected. That is, the associations between effort-
reward ratio and these health variables were weaker
among employees with high scores on overcommitment
compared to employees with low scores on overcommit-
ment. Consequently, the interaction hypothesis was not
supported in the linear regression analyses.
However, when assigning employees to different groups
according to their scores on the effort-reward and over-
commitment scales, we found, as expected, despaired
employees to have more unfavorable health scores than
others. This finding supports the interaction hypothesis,
which states that the combination of overcommitment
and high effort-reward score is especially detrimental. The
hypothesis that relaxed employees would have more favo-
rable health scores was also supported.
Employees with scores on the overcommitment and the
effort-reward scales that are supposed to have opposite
effects on health (that is, the combination of low over-
commitment with a high effort-reward score and vice
versa), had health scores somewhere in between the two
other groups. In line with the results from the logistic
regression analyses and the linear regression analyses,
these results showed that both high effort-reward and
overcommitment are independently associated with
adverse health scores.
Categorizing respondents into these groups comple-
mented existing knowledge about the effects of these fac-
tors by giving a graphic, comprehensive, and
differentiated understanding about possible health effects
based on the individuals' experience of their working
environment and excessive motivation to work. In addi-
tion, such a group division can be of practical importance
when choosing occupational intervention to reduce
health complaints based on occupational stress. Strug-
glers will possibly profit from most of the interventions
that make the working environment less strenuous or
more rewarding in terms of recognition, job security, or
career opportunity. Exaggerators, on the other hand,
would probably benefit more from individual counseling
aimed at reducing their overcommitment. The despaired
would probably benefit most from a combination of both
intervention forms.
However, there are some disadvantages to splitting up
these groups. Using combinations of high versus low
scores on the effort-reward and overcommitment scales,
respectively, may simplify interpersonal variability by
reducing the individuals' positions on continuous scales
to merely two possibilities each, thereby disregarding
small but important differences. Converting interval
scales to ordinal scales also reduces the predictive power.
Simple slopes of the interaction for work related burnout on  effort-reward ratio at different levels of overcommitment  (one SD below the mean and one SD above the mean) Figure 3
Simple slopes of the interaction for work related burnout on 
effort-reward ratio at different levels of overcommitment 
(one SD below the mean and one SD above the mean).
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Table 6: Health related variables according to combinations of overcommitment and effort-reward ratio. Estimated mean and 
standard error (SE) of health-related variables according to combinations of Overcommitment (OC) and Effort-reward imbalance 
ratio (ERI ratio), controlled for gender, age, education, and occupation groups.
Relaxed employees Struggling employees Exaggerated employees Despaired employees
Low OC Low ERI Low OC High ERI High OC Low ERI High OC High ERI
N = 1524 N = 55 N = 136 N = 40
Mean SE Mean SE Mean SE Mean SE
Self-rated poor health 2.39ab 0.06 2.77a 0.14 2.76b 0.09 2.53 0.16
Musculoskeletal complaints 0.67abc 0.04 1.12a 0.09 0.95bd 0.06 1.32cd 0.10
Mental problems 1.30abc 0.03 1.75ad 0.06 1.72be 0.04 2.09cde 0.07
Work-related burnout 29.13abc 0.93 49.32ad 2.23 46.88be 1.55 60.35cde 2.56
Note: Values with same letter are significantly different at the 0.01 level.Journal of Occupational Medicine and Toxicology 2008, 3:9 http://www.occup-med.com/content/3/1/9
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However, this is first and foremost a problem when using
the groups, based on the effort-reward and overcommit-
ment scores together with other variables, to predict an
outcome. In such instances, the explained variance of the
effort-reward and overcommitment combinations will be
less than if the dimensions were used as interval scales.
Limitations and strengths of the study
This study relied on a large survey with a reasonable
response rate. Although the sample size was large, the
present data were female-dominated and from the public
sector. Therefore, the findings should be interpreted with
caution until they are validated in studies using other
samples. The study was based on a cross-sectional design;
therefore, we do not claim that the observed associations
are evidence of a causal relationship. Although high ERI
may lead to an increased likelihood of the co-occurrence
of unfavorable health, such unsatisfactory self-reported
job conditions might also reflect bad health. Poor mental
health or burnout symptoms might contribute to a per-
ception of work conditions as tedious and straining. The
associations between ERI, its components, and co-occur-
ring self-reported health appeared even when confound-
ers such as age, gender, occupational position, and
education were controlled for. However, because individ-
ual factors, such as negative affectivity or personality, were
not included in this study, confounding influence from
these factors cannot be excluded.
Conclusion
This is the first study to investigate the psychometric prop-
erties of a Norwegian version of the ERI-Q. Satisfactory
psychometric properties were found for most of the latent
factors. When assigning employees to different groups
according to their scores on the effort-reward and over-
commitment scales, overcommitted employees with high
effort-reward scores had especially detrimental health
scores, while employees with low scores on both over-
commitment and effort-reward had the most favorable
health scores. Employees with scores on the overcommit-
ment and the effort-reward scales that are supposed to
have opposite effects on health (that is, the combination
of low overcommitment with a high effort-reward score
and vice versa), had health scores somewhere in between
the two other groups. Categorizing respondents into these
groups can be of practical importance when choosing
occupational intervention to reduce health complaints
based on occupational stress.
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